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PART I: Enzymes in man inhibited by alpha-1-antitrypsin . ’F’ 
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The goal of Part I is to locate enzymes in man which are inhibited 'V^f!. 
v/FF C by alph,a-l-antitrypsin (AAT) and which may therefore produce . 

: F ' ’ emphysema in patients deficient in the inhibitor. The first part 
' : ' r: F v ^F °f the Project was designed to investigate the human alveolar 

macrophage (AM) as a possible source of these enzymes. AM were "'‘vr// 
, examined first as a possible source of the causative enzyme(s:). 
because they reside at the site of damage in emphysema. 




f't'.F'-; ^ were lavaged from lungs of subjects with normal lung function 

or from surgical specimens. -Proteolytlc activity was measured 
! ' in cytosol by the method! of Anson (1). Fluorescent antibody v < 


-'F-' studies were performed by the Indirect method of Weller and! Coon 
(2) to determine whether AAT was present In AM. FjFFF ■■'! 

C AM extracts contain maximal protease activity at pH 3.0' (range 

2.0-6.0) (fig. 1). The protease(s) is Inhibited by purified AAT ,• • 
when measured at pH 4.0. ; 

;'F: Fluorescent antibody studies showed that there is AAT ,1n AM. The ; — 

fluorescence was blocked with unlabeled anti-rabbit gamma globulin 
. and did not occur when cells were treated with anlt-human albumin 
or with normal rabbit gamma globulin instead of anti-AAT. FIuores-'F/€F 
cence of AM from one patient with normal lung function; and a 
deficiency of AAT (Pi Type ZZ) was minimal, but when the cells were VJ /3' 
incubated with normal serum before staining, the fluorescence was 
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enhanced'. 

These studies demonstrate the presence of AAT-inhibltable proteases 
in AM, and show that AM can concentrate AAT from fluid-phase. 
Although' the relationships between AM protease(s) and AAT require 
further exploration, AM could provide a source of the protease 
activity that engenders the emphysema of AAT-deficicnt subjects. 

The studies on AM were facilitated by the development of Improved 
methods for purifying AM from surgical specimens. Two methods 
of purification were tried. Sedimentation at 1 x g of fluid 
recovered 1 from lung lavages was followed by erythrocyte lysis. 

,The populations of AM which resulted were more than 96% pure by 
morphologic and phagocytlc crlterla. v '‘-"Thls new method permltied 
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' : s!l!Hri n nf ci^ add ii5 i 2 n J sedimen tat1on through a dense aqueous 

solution of sodium diatrizoate and ficoll (density 1.07 qm/mlV • 

: -'0 nnMf* ed f! n ? b | n * of cells containing 66% (abou/a TO fold 
; purification) of foamy macrophages similar to those I have ore~' v ^ 

, ytously found In lungs distal to obstructed bronchi (3) Larae^^ 
amounts of sypfacp arti« a ».*■*« u* ... i: . ._ rw . cn . 1 . l ' 5 ':,' Lar 9 e '/«** 
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PART II: 


E * rTi f r progress reports provided evidence that trypsin and 
chymotrypsin compete for active sites on alpha-1 -™titrypsin (tijyWSt, 
recent experiment has allowed me to sol itM p ,!1 , if™ ' 

; inhibiti inhi ?J tin9 functi ? ns of AAT th ereby proving P that the • A';30£ 
inhibiting sites are overlapping but not identical. .- •> 




V‘‘• a'4i Jhenylglyoxal hydrate has been shown to block arglnyl residues "as^^W^’ 

^#^San n excess h of P thp e hi i f. maintained |n an environment which contains 1$Si| 

* of the b ]ock1ng reagent (4). Therefore, the'foil owing. 

^1tJblI e ^?I!I e: ^ ; Phen ^ 1 9 1 y? xal hydrate was added to, AAT.iS^ 
•V? « C T a su 'table incubation period the treated and control samole* 

of AAT were passed through identical sephadex G25 cSlSm^ to 
* J he un bj und reagent, and the Inhibitor was Immediately ■ 

v ctm!i d f0r an t|-tryp:t1 c; and anti-chymotryptic activity. The '•/• 
5?a?3,5^rf W S«S4then 1 ncwhatcd at 37° C for 48 hours while.being 
dialyzed against buffer. These conditions are sufficient to 
remove the phenylglyoxal hydrate from the arglnyl residues. After 

»a?v?? y r ere 3ga,n tested , f « and 
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trvntfr U h.^ showed that blocking arglnyl residues eliminated anti- 
tryptlc but not anti-chymotryptic activity and the anti-trvotlc 

Th eJrJp cllit restored when arglnyl residues were unblocked (Table l!). 
in two ways: S irnprove on my earl1er arginine blocking experiments • 




V . 


... 4 . 1 l*w^ be TiI!^ d unblocking conditions allow regeneration of 
dhSltiSe’thl AAT/ 6 S Pr0Ve that thfr blocking reagent did not 


hv hiArir?S« 1t:t1 ?® : ? f an ti-tryptic and anti-chymotryptic functions 
iLJ ] n J "2-^! inyl r esid!ues con ^lrms that there are two over- 
lapping inhibitory sites on AAT and suggests that the mechanism 

of re,ated t0 the a "" no »c1d specificity 
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TABLE I 
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; Effect of Modification of Arginyl R^^dues on a7l”Antitrypsin Activity ’ 
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